Record Display Form 



Page 1 of 1 



First Hit 



□ 




L20: Entry 11 of 17 



File: JPAB 



Nov 22, 1996 



PUB-NO: JP408306080A 

DOCUMENT-IDENTIFIER: JP 08306080 A 

TITLE: INFORMATION RECORDING MEDIUM AND ITS MOLD 

PUBN-DATE: November 22, 1996 

INVENTOR-INFORMATION : 

NAME COUNTRY 
ARAKAWA, NORIYUKI 
MASUHARA, SHIN 

AS S I GNEE- 1 NFORMAT I ON : 

NAME COUNTRY 
SONY CORP 

APPL-NO: JP07129258 
APPL-DATE: April 28, 1995 

INT-CL (IPC) : Gil B 7/24; Gil B 7/26 



ABSTRACT : 

PURPOSE: To maintain the good transfer state of a recording surface in spite of 

narrowing a track pitch and to make it possible to deal more than sufficiently with 
high-density recording and to easily and rapidly make duplication. 

CONSTITUTION: This information recording medium has guide grooves 4 and land parts 
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or/and the land parts 5. The ratio (L/G) of the width L of the land parts 5 and the 
width G of the guide grooves 4 is 0.47 to 2.0. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an information record medium (for example, rewritable magneto-optic disk) 

and its die. 

[0002] 

[Description of the Prior Art] As an optical disk which can perform informational writing, elimination, and read-out using a 
laser beam and in which the so-called rewriting is possible, from the magneto-optic disk called MO (Magnet optical 
recording) method and MD (Mini disc) or the eliminable disk of a phase change mold, the guide rail for taking the tracking 
called a groove is made, and the signal pit (for example, address pit) is also formed by it depending on the case. 
[0003] Although, as for these guide rails and pits, width of face and the depth are defined by each specification, for any disk, 
the ratio (L/G) of the width of face L of a land and the width of face G of a groove is. 2.0 was exceeded and the large land is 
taken. And the depth of a groove is lambda / 7 - lambda/9 (lambda: wavelength of incident light), and is made shallow about 
with 1/2 compared with the depth of a pit being lambda/4. 

[0004] Thus, a large land is taken for making it easy to imprint by making the crevice (slot) corresponding to a land large in 
the stamper used as a reproduction quality mold at the time of production of a disk. Moreover, although making a groove 
shallow also has the problem of imprint nature, it is because [ since it is originally an object for tracking ] it does not interfere 
even if shallow (namely, an optical output is also small). 

[0005] Although it is the same as the duplicate conditions and basic target of CD (Compact disc) in order to reproduce such 
an optical disk, the conditions with the duplicate of a disk substrate with last thing that specification is also still severer are 
demanded for the writing which is not in CD, and the function of read-out. 

[0006] However, with the optical disk which recording density increased, it is a track pitch. It becomes narrow with 1.6 
micrometers or less, and what is recorded on both a land or not only the record to either of the grooves but a land, and a 
groove is performed. In such a high-density disk, as the groove depth described above, a tracking signal is not fully acquired 
as they are one half extent of a pit, and a shallow configuration, but there is a problem of being easy to produce a cross talk, a 
jitter, etc. 

[0007] If the ratio (L/G) of land width of face and groove width of face is made small corresponding to narrow-izing of a 
track pitch when the groove depth is made into the pit depth and an EQC in order to avoid this, the width of face of the 
crevice (slot) of the stamper corresponding to a land will become small, resin will become being hard to fill up in this crevice, 
and the imprint nature of a land will tend to become poor. Especially this is notably produced, in case it imprints with 
injection molding. 

[0008] Although the problem of this poor imprint can consider making a die temperature high for solving this, and raising the 
fluidity of resin, although it is generated in order that melting resin may not fill up a trench with narrow width of face 
thoroughly, even if it only raises a die temperature, it cannot be imprinted to satisfaction. 
[0009] 

[Problem(s) to be Solved by the Invention] As a medium which records on a land or/and a guide rail, even if the object of this 
invention narrows a track pitch, the imprint condition of a recording surface is good, can respond to high density record more 
than enough, and is for a duplicate to offer the information record medium (especially optical information record media, such 
as an optical disk) which becomes easily possible for a short period of time, and the die used for the manufacture moreover. 
[0010] 

[Means for Solving the Problem] If specific relation is filled among both about the configuration and size of a land and a 
guide rail as a result of repeating examination wholeheartedly about solution of the problem like the above, this invention 
person used to reach [ that the imprint condition of a recording surface improves remarkably, and ] a header and this invention 
while fully being able to respond to narrow-izing of a track pitch, and the densification of record also unexpectedly. 
[001 1] namely, the information record medium with which this invention has the land which adjoined a guide rail and this 
guide rail, and record is performed to said guide rail or/and said land - setting - the ratio (L/G) of the width of face L of said 
land, and the width of face G of said guide rail - 0.47-2.0 it is - the information record medium characterized by things is 
started. 

[0012] according to the information record medium of this invention - the ratio (L/G) of the above-mentioned land and the 
width of face of a guide rail - 0.47-2.0 being limited to the specific range is indispensable when attaining the object of this 
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invention - it is indispensable. As for this L/G, 0.50 or more are good, 0.60 or more are still better, 1 .80 or less are good, and 
1 .60 or less are still better. 

[0013] In contrast, L/G like before. Although an imprint condition is good if 2.0 is exceeded, a land width is too large, a track 
pitch is expanded relatively, the storage capacity as the whole decreases, and it is not suitable for high density record. 
Moreover, with this, although it is good for it in respect of high density record when L/G is too small conversely, and it 
becomes especially less than 0.47, the imprint condition of a recording surface will worsen by the poor imprint at the time of a 
duplicate. 

[0014] In the information record medium of this invention, a guide rail has the depth equivalent to the height of a land, and 
the width of face of these guide rails or a land is 0.35-0.7. It is desirable that it is mum, when holding the above-mentioned 
imprint nature good. 

[0015] And if the guide rail is formed in the depth equivalent to a signal pit, a guide rail can be made deep enough, the optical 
a output from there can be enlarged, a tracking signal etc. can be taken good, and a cross talk, a jitter, etc. can be prevented. 
/ [0016] Moreover, a track pitch for high density record It is desirable that it is 1 .6 micrometers or less. And in order to 
I intermingle a groove and a signal pit in a recording surface, or for PURIGURUBU to exist and to fully take a tracking signal 
I etc., it is good that the groove depth is lambda / 4 - lambda/9 (lambda: wavelength of incident light). 
I [0017] Although the information record medium of this invention is actually constituted as an optical disk, at the time of the 
production (duplicate), the glass transition point (Tg) of melting resin falls, and is fabricated by the metal mold side side, and 
it is making the peculiar layer system which becomes low rather than Tg of the other field. That is, as for such an information 
record medium, the glass transition point of the surface field of the side which exists a guide rail and a land has become lower 
than the glass transition point of fields other than said surface field. 

[001 8] This invention as a die used for manufacturing the information record medium of this invention again A ratio (LVG') 
with width-of-face G' of the concave corresponding to said land, the convex corresponding to width-of-face L' of heights and 
said guide rail, or a crevice is 0.47-2.0 (as for 1 .80 or less and further 1 .60 or less, 0.50 or more and further 0.60 or more are 
preferably [ often and ] good preferably.), it is - the die of the information record medium (especially optical disk) 
characterized by things is also offered. 

[0019] It is 0.35-0.7 in height or the depth with the convex or crevice equivalent to the depth of the concave corresponding to 
a land, or heights, or height since it is the same with having described above also in this die corresponding to a guide rail. It is 
desirable to be formed in height or the depth with the convex or crevice equivalent to the convex or crevice corresponding to 
a signal pit corresponding to to be formed in the width of face of mum and a guide rail. 

[0020] Moreover, a track pitch this die It is 1 .6 micrometers or less and it is desirable to be used for a groove and a signal pit 
being intermingled, or PURIGURUBU existing, and manufacturing the information record medium whose groove depth is 
lambda / 4 - lambda/9 (lambda: wavelength of incident light). 
[0021] 

[Example] Hereafter, the example of this invention is explained. 

[0022] Drawing 1 - drawing 26 show various kinds of examples which applied this invention to the optical disk. 
[0023] Like MO, MD, etc., rewriting which can perform informational writing, elimination, and read-out is possible for the 
optical disk 1 shown in drawing 1 - drawing 4 , and a groove or PURIGURUBU (guide rail) 4, and a land 5 are formed in the 
disk radial in the predetermined pitch by turns optically [ plastics etc. ] at the transparent information recording surface 3 of 
the disk substrate 2. It is the configuration part which becomes a crevice in a groove 4 and has become heights in the land 5, 
in view of the optical incidence side, in view of the optical incidence side (following, the same). 

[0024] And the address pit 7 of depth lambda / 4 (lambda: wavelength of incident light 6) is formed in the predetermined land 
5, and the groove 4 is formed in the depth equivalent to the address pit 7. 

[0025] In addition, although the graphic display abbreviation was carried out, when this optical disk 1 is constituted as a 
magneto-optic disk, magnetic films, such as TbFeCo, and the protective coat of ultraviolet-rays hardening resin are formed in 
the recording surface 3. 

[0026] As a magneto-optic disk, an optical MAG signal is recorded on the inside of a groove 4, or a land 5, and it can operate 
record or playback now by irradiating a laser beam 6 along with a groove 4, applying a tracking servo continuously. 
[0027] In this case, the servo signal has been obtained based on the difference of the return quantity of light of the groove 4 
and land 5 by which a laser beam 6 is irradiated. For this reason, the configurations of a groove 4 and a land 5 have a form 
from which an original record signal and an original servo signal are fully obtained. 

[0028] As specification of the optical disk containing PURIGURUBU shown here, you may specifically be as follows. 
MO:ISO/IEC 10089 (130mm) ISO/IEC 10090 (3.5 inches) 

MD: Rainbow book [0029] What should be observed here is based on this invention, and the ratio (L/G) of the width of face 
L of a land 5 and the width of face G of a groove 4 is 0.47-2.0. It is set as the specific range. It considers as 1/2 of the sum of 
the raised bottom of the crevice of trapezoidal shape (reverse), or heights, and a lower base, i.e., L, and the average of G= 
(W1+W2) / 2 so that the "width of face" in this case may be specified in drawing 4 (following, the same). 
[0030] Thus, the remarkable effectiveness like a degree can be acquired by setting L/G as the specific range. 
[003 1] (1) In record to a land 5 or a groove 4, even if it narrows a track pitch, sufficient imprint is obtained and combination 
with signal compression technology can attain one 5 to 6 times the recording density of this (especially even if it makes it 
small with 1.6 micrometers or less). 

[0032] (2) Although the old pit and old groove of an optical disk have fabricated only by the stamper of a convex 
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configuration, the stamper of a concave configuration can also be fabricated without trouble and the diversion of each truck to 
the hard disk media of the discrete truck mold separated according to the individual etc. is attained. 
[0033] (3) Not only to the densification of ROM disks, such as CD, but to having been possible only at the metal master or 
the stamper until now, shaping by the mother stamper also becomes possible and effectiveness, such as delivery date 
compaction, can be expected. With CD, mass production method becomes possible with the duplicate of a stamper. 
[0034] Next, in accordance with the disk manufacture process which shows such effectiveness in drawing 5 - drawing 9 , it 
explains to a detail further. 

[0035] First, like drawing 5 (A), after applying a photoresist 9 to the front face of the glass negative 8 uniformly with a spin 
coat method etc., by the cutting system, the cutting beam from for example, helium-Cd laser is modulated by the cutting 
signal, and the modulated beam is irradiated selectively at a photoresist 9, and it leaves a photoresist 9 further to a 
predetermined pattern through a development. In this way, original recording (master) is produced. 
[0036] That is, in the left-behind resist 9, the groove 4 which crevice 9b described above to the land 5 which heights 9a 
described above is supported. And pit 9c corresponding to the above-mentioned address pit 7 is formed in heights 9a. 
[0037] Subsequently, although the graphic display was omitted, a metal membrane is put by nonelectrolytic plating, the 
vacuum deposition method, or the spatter all over a photoresist 9 being included. This metal membrane is presenting the 
concavo-convex configuration which followed in footsteps of the concavo-convex configuration of a resist. 
[0038] Subsequently, as an alternate long and short dash line shows, electroplating is applied to drawing 5 (A) on the whole 
surface, for example, the nickel-plating layer 10 is put. And the metal master 10 which exfoliates and shows this plating layer 
to drawing 5 (B) is produced. As for this metal master 10, heights 10a corresponding to a groove 4, a land 5, and a pit 7 and 
Crevices 10b and 10c are formed in that concavo-convex field, respectively. 

[0039] Subsequently, as an alternate long and short dash line shows, electroplating is applied to drawing 5 (B) on the whole 
surface, for example, the nickel-plating layer 1 1 is put. And the mother stamper 1 1 which exfoliates and shows this plating 
layer to drawing 5 (C) is produced. As for this mother stamper 1 1, crevice 1 la corresponding to a groove 4, a land 5, and a pit 
7 and Heights 1 lb and 1 lc are formed in that concavo-convex field, respectively. 

[0040] Subsequently, as an alternate long and short dash line shows, electroplating is applied to drawing 5 (C) on the whole 
surface, for example, the nickel-plating layer 12 is put. And the stamper 12 which exfoliates and shows this plating layer to 
drawing 6 (A) is produced. As for this stamper 12, heights 12a corresponding to a groove 4, a land 5, and a pit 7 and Crevices 
12b and 12c are formed in that concavo-convex field, respectively. 

[0041] Subsequently, as an alternate long and short dash line shows, after carrying out injection molding (or press forming) of 
the predetermined resin 2 to drawing 6 (A) on the concavo-convex field of a stamper 12, it exfoliates, as shown in drawing 6 
(B), and the disk substrate 2 is produced. This substrate 2 is shown in drawing 1 and drawing 2 , and the groove 4, the land 5, 
and the pit 7 are formed of the imprint from the stamper 12, respectively. 

[0042] And although the graphic display abbreviation was carried out, if needed, the laminating of a magnetic film, a 
protective coat, the reflective film, etc. is carried out to the imprint irregularity side of the disk substrate 2, and an optical disk 
1 is completed. 

[0043] having described above - a disk - manufacture -- a process -- this invention ~ being based - an optical disk - one - 
producing — a sake — a die — ****** — a stamper — 12 — setting — a land — five — having corresponded — a crevice — 12 — b 

- width of face - L - 1 - a groove - four - having corresponded — heights — 12 - a - width of face - G — ' — a ratio (LVG') 

- a disk - a substrate - two — L/G - having been in agreement - 0.47 - 2.0 It has set up (refer to drawing 6 (B)). The 
definition of L' here and G' is taken as one half of the averages of the sum of the raised bottom of trapezoidal shape (reverse), 
and a lower base like above-mentioned L and G. 

[0044] LVG' is 0.47-2.0. Since crevice 12b of a stamper 12 has sufficient width of face by using the specified stamper 12 
(LVG' is 0.47 or more), a land 5 can be imprinted good. 

[0045] As shown in drawing 8 , in case this fabricates a disk substrate with injection molding etc. using a stamper 12, it is 
because it flows so that the melting resin 13 shown with an alternate long and short dash line may overcome each heights 12a 
and may fully enter in each crevice 12b, and it imprints good also in crevice 12b and a land 5 is formed faithfully. In addition, 
about heights 12a or 12d, in order to rush in into resin 13 at the time of shaping, intrinsically, it is easy to imprint the 
configuration and the configuration (especially pars-basilaris-ossis-occipitalis side) of the obtained groove 4 or a pit 7 is 
reproduced faithfully. 

[0046] However, LVG' is less than 0.47, and if the width of face of crevice 12b of a stamper 12 is too narrow, as an alternate 
long and short dash line shows to drawing 7 (A), the application of pressure at the time of shaping will also no longer be 
thoroughly filled up with resin 13 in narrow crevice 12b. Consequently, as shown in drawing 7 (B), the height of the obtained 
land 5 becomes low, or the configuration of that edge becomes easy to collapse, without producing the disk substrate 2 like 
drawing 7 (A). Now, trouble will arise in read-out and the writing of recording information. 

[0047] It is because it becomes impossible for the flowing melting resin 13 to enter thoroughly in crevice 12b whose width of 
face is too narrow as the cause which such a problem produces is shown in drawing 9 . 

[0048] the optical disk 1 using the disk substrate 2 and this based on [ as described above ] this invention track pitch 
L/G=0.47-2.0 of the above even when making it small with 1.6 micrometers or less and attaining densification ** - it is a 
thing with sufficient imprint configuration from having given the specific relation to say to the concavo-convex configuration 
of a recording surface, and can fully respond to one 5 to 6 times [ over the past ] the high recording density of this. 
[0049] Moreover, since the depth of a groove 4 is equivalent to the height of a land 5, and the depth of the address pit 7, it is 
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deep enough and the optical output from there can also perform a large next door and a tracking servo good. 
[0050] moreover, the concavo-convex configuration of the imprint side of the stamper 12 to be used, i.e., L 1 , - /G -0.47-2.0 
like - the concavo-convex configuration is similarly formed in the metal masters 10 and the mother stampers 1 1 other than 
stamper 12. Therefore, in order to reproduce the disk substrate 2 shown in drawing 1 and drawing 2 , and drawing 6 (B), as 
described above, of course, it is also possible to fabricate by the imprint from a metal master 10 directly by the imprint from a 
stamper 12, although it is possible. 

[0051] in addition - the former - an optical disk - **** -- a groove - a pit ~ a stamper - heights an imprint - forming - 
**** - although - this invention - being based - the above - L - ' - /-- G - 1 - specification - the range - even filling - if 
it carries out, the crevice of a stamper can also fully be imprinted. Therefore, a groove and a pit (with the thing of drawing 6 
(B), as for these, a cross-section configuration serves as reverse.) can be formed by the imprint of such a crevice, and it can 
divert to the disk of a discrete truck mold etc. 

[0052] A direct disk substrate can be fabricated in this semantics from the mother stamper 1 1 shown in drawing 5 (C). In this 
case, although a groove and a pit become a reverse configuration with drawing 6 (B) the width of face L of width-of-face G 
of heights 1 lb on the mother stamper 1 1 and corresponding to a groove, and crevice 1 1 a corresponding to a land - 1 - L' ~ 
/G -0.47-2.0 Then Since it is the same and fully fills up with resin in crevice 1 la with having described above, a 
concavo-convex configuration can be imprinted good. 

[0053] Thus, since shaping from the mother stamper 1 1 is attained, the period which production of a disk substrate takes can 

be shortened and mass production nature will improve. 

[0054] Drawing 10 and drawing 1 1 illustrate other optical disks 21. 

[0055] The optical disk 21 by this example is formed in the disk radial in the predetermined pitch by turns in the groove 
(guide rail) 24 and the land 25 optically [ plastics etc. ] as high-density disks, such as CD, at the transparent information 
recording surface 23 of the disk substrate 22. Light reflex film, such as aluminum, carried out the graphic display 
abbreviation. 

[0056] And the signal pit 27 of depth lambda/4 or lambda/6 (lambda: wavelength of incident light 6) is formed in the 
predetermined land 5, and the groove 24 is formed in the depth equivalent to a pit 27. 

[0057] A record signal is recorded as a pit 27, and it can perform playback actuation now by irradiating a laser beam 6 along 
with a groove 24, applying a tracking servo continuously. In this case, the servo signal has been obtained based on the 
difference of the return quantity of light of the groove 24 and land 25 by which a laser beam 6 is irradiated. 
[0058] The specification of CD shown here is CD Recordable. : You may be an Orange Book. 

[0059] What should be observed here is based on this invention, and the ratio (L/G) of the width of face L of a land 25 and 
the width of face G of a groove 24 is 0.47-2.0. It is set as the specific range. 

[0060] Thus, the same remarkable effectiveness as the example mentioned above can be acquired by setting L/G as the 
specific range. 

[0061] The stamper 32 used for it in case an optical disk 21 is fabricated in drawing 12 is shown. Heights 32a corresponding 
to the groove 24 of an optical disk 2 1 , crevice 32b corresponding to a land 25, and 32d of heights corresponding to a pit 27 
are formed in this stamper 32, respectively. 

[0062] And the ratio (LVG') of width-of-face L' of crevice 32b and width-of-face G* of heights 32a is 0.47-2.0. The ratio of the 
width of face L of the land 25 of the disk substrate 22 and the width of face G of a groove 24 which are set up and imprinted 
from the stamper 32 is L/G=0.47-2.0. It becomes. 

[0063] Since LVG' is specified as the above-mentioned range in the stamper 32 also in this case, it will fully fill up with 
melting resin in crevice 32b at the time of an imprint. It can enter smoothly to crevice 32b while resin flows and fully filling 
up with it also in crevice 32e, even if it lets this crevice 32e pass between 32d of heights used as a pit 27 since crevice 32e 
which stands in a row in crevice 32b exists. In this way, a good imprint can be performed with sufficient repeatability. 
[0064] In contrast, above-mentioned LVG' is too small, if it becomes less than 0.47, as shown in drawing 13, the width of face 
of crevice 32b becomes narrow too much, with drawing 7 having described, since it is the same, the fills of the resin into 
crevice 32b will run short, and a poor imprint will arise. 

[0065] Next, the optical disk by this example is further explained to a detail about an example. 

[0066] In manufacture of the **** optical disk shown in example 1 drawing 1 - drawing 4 , it cut so that the various stampers 
to which the width-of-face ratio (LVG') of a land and a groove was changed at the time of master cutting ( drawing 5 (A)) 
might be obtained, and various disk substrates were fabricated with injection molding using these stampers. The process 
condition of a disk substrate is as follows, and shows the land width / groove width of face in the location from a disk radial 
core (L/G) in the following table 1 . 
[0067] 

<Disk process condition> Resin: AD-9000TG by Teijin Chemicals (optical disk grade, a thermoplastic polycarbonate system, 
glass transition point 147 degrees C) 

Injection molding machine: CD30E3 ASE by the Nissei resin company (optical disk specification) 

Resin melting temperature 345 ** disk cooldown delay 16 seconds Metal mold skin temperature 128 **-133 ** (adjustable) 
[0068] 
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0.37 



*L/G(=L7G') 

[0069] And about the fabricated disk substrate, with the scanning tunneling microscope (STM is called hereafter.), the 
configuration of a land was observed and the imprint height (equivalent to the fill of the resin to the crevice of a stamper) of a 
there was measured. A result is shown in drawing 14 (however, the depth of the crevice of a stamper 80nm). 
[0070] according to this - the variation in measurement by STM - 5 - 6% minute - even if it takes into consideration - the 
ratio (L/G) of a land width / groove width of face - especially - an imprint deteriorates remarkably that it is less than 0.5 — 
receiving - L/G — especially - 0.5 or more - further — When it becomes 0.6 or more, it turns out that the amount of imprints 
increases and imprint nature improves. 

[0071] Thus, for L/G influencing imprint nature, it will not be found out without this invention person and L/G . The 
unexpected data that the amount of imprints changed a lot in the 0.5 neighborhoods became clear. Since 95% or more (it is 
76nm or more to a crevice depth of 80nm of a stamper) of the amount of imprints is good, it is desirable for especially L/Gs to 
be 0.50 or more and further 0.60 or more. 

[0072] Moreover, metal mold (stamper) temperature (metal-mold skin temperature: following, the same) and affecting imprint 
nature were also checked. That is, if a die temperature is raised as shown in drawing 14, it tends to be improved, and an 
imprint can make a die temperature high, and can raise imprint nature. In this case, the stability of the amount of imprints 
increases by L/G>=0.60. 

[0073] However, in order that the oligomer (low molecular weight constituent) of resin may exude on a disk front face, it is 
the glass transition point (147 degrees C) of resin original. It is falling to 130 - 135 **. 

[0074] It is shown that it is shown in drawing 15 and drawing 16 that the amount of oligomer (% of the weight) increases 
suddenly in 10 micrometers or less thickness field 2a about the polycarbonate resin with which classes differ especially by 20 
micrometers or less of the surface field of the disk substrate 2, and the glass transition point Tg of surface field 2a is falling to 
them corresponding to it (axes of abscissa are logarithmic scale). In addition, also in drawing 6 (B), the broken line showed 
the condition that surface field 2a such low [ Tg ] arose at the time of an imprint. 

[0075] Thus, Tg of surface field 2a of the disk substrate 2 becomes almost the same as a die temperature, when a die 
temperature is carried out like drawing 14. For this reason, it becomes easy to deform a pit and a groove, therefore, the upper 
limit with an appropriate die temperature - the glass transition point Tg of resin - corresponding - if about (lower than Tg) 
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130 degrees C, when making an imprint good - width-of-face ratio (L/G) of a land/groove the 0.5 neighborhoods serve as a 
minimum - it turns out that carrying out to 0.5 or more is desirable. 

[0076] In addition, drawing 20 (A) is a disk substrate based on this invention. The SEM (scanning electron microscope) 
photograph of the imprint side when fabricating with the die temperature of 130 degrees C is shown, and it turns out that an 
imprint is good. Drawing 20 (B) is a die temperature. It is thought that it is because this has the low die temperature although 
land height is low although the SEM photograph of the imprint side of the disk substrate fabricated as 120 degrees C is 
shown, and the amounts of imprints are insufficient. 

[0077] Moreover, the observation image of the imprint side by STM mentioned above is shown in drawing 21, heights are 
equivalent to a land and a crevice is equivalent to a groove, although an STM image (cross section) when drawing 22, 
drawing 23, drawing 24, drawing 25, and drawing 26 boiled and change various L/Gs is shown, respectively and the one 
where L/G is larger becomes good [ the configuration of a land ], L/G will be small and the configuration of a land, especially 
the display flatness of the top face will collapse in a case (L/G=0.37) like drawing 26. 

[0078] Like 1 two examples, as a respectively different stamper, the width-of-face ratio (L7G f ) of a land and the groove 
section created the stamper which made 40nm (crevice) of grooves deeper than the thing of Example 1, and injection molded 
the disk substrate which corresponds like Example 1 using two kinds of disk ingredients shown below. The process condition 
of a disk substrate is as follows, and shows the land width / groove width of face in the location from a disk radial core (L/G) 
in the following table 2. 
[0079] 

Resin : (1) Polycarbonate resin AD-9000TG (Teijin formation shrine make and glass transition point 147 degrees C) 
(2) ZEONEKKUSU resin (olefin system) 280R (the Nippon Zeon Co., Ltd. make, glass transition point 140 degrees C) 

: &mu& 105-130 1: (*m 
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*L/G(=L'/G') 

[0081] And about the fabricated disk substrate, by STM, the configuration of a land was observed and the imprint height 
(equivalent to the fill of the resin to the crevice of a stamper) of a there was measured. A result is shown to drawing 17 and 
drawing 18 (however, depth of the crevice of a stamper 120nm). 

[0082] according to this - the variation in measurement by STM - 5 - 6% minute - an imprint deteriorates remarkably that it 
does not depend on the class of resin but the ratio (L/G) of a land width / groove width of face is less than 0.47 even if it takes 
into consideration - receiving - L/G - 0.47 or more - especially - When it becomes 0.6 or more, it turns out that the amount 
of imprints increases and imprint nature improves. 

[0083] If a die temperature is made high also in this case, imprint nature will improve, and it is L/G>=0.6. The stability of the 
amount of imprints increases. 

[0084] The disk substrate was similarly fabricated using the same ZEONEKKUSU resin as 2 except having made the die 
temperature (115 degrees C) higher than a glass transition point three examples. When the imprint of the land by STM was 
observed about this disk substrate, the result shown in drawing 19 was obtained. 

[0085] As for resin melting temperature, according to this, the contribution to imprint nature is low generally. 
[0086] The factor of the channel depth of the groove of a stamper has few groove imprints (shaping of a land) by injection 
molding, and it is clear from each example shown above that its it is dependent on the width of face of a groove slot. That is, 
less than by 0.47, since the amount of imprints falls remarkably, the ratio (L/G) of a land width / groove width of face should 
make L/G 0.47 or more. 

[0087] Thus, it was found out for the first time by this invention person that L/G influences imprint nature, and the 
unexpected data that the amount of imprints changed [ L/G ] a lot in the 0.47 neighborhoods became clear. However, if this 
width-of-face ratio is not much large, since the storage capacity of the disk as the whole will become small, it should carry out 
to 2.0 (1 .80 or less and further 1 .60 or less [ Preferably ]) or less. 

[0088] in addition -- if the data of drawing 17 and drawing 18 are compared - polycarbonate resin and ZEONEKKUSU resin 
— the same die temperature (for example, 130 degrees C) — ZEONEKKUSU resin — the ratio of a land width / groove width 
of face — it is imprinting even less than [ =0.47 or it ]. This is because about 10 degrees C of glass transition points of resin 
original of polycarbonate resin and ZEONEKKUSU resin differ (Tg=147 ** of polycarbonate resin, Tg=140 ** of 
ZEONEKKUSU resin), however, the SKEW value (curvature) which is a mechanical characteristic can be used as an optical 
disk, if the spec. (0.6 degrees) of CD is exceeded - it is and it is desirable to come out and to choose resin of a class with 
which a glass transition point is low with resin and heat deflection temperature does not fall too much relatively in 
consideration of this. 

[0089] On the other hand, Example 1 - Example 3 are 0.35 micrometers or more up to zones 1-9 (L/G=0.50 or L/G>=0.47), 
and the width of face of a land (or groove) is 0.35 micrometers or less in a zone 10 (L/GO.50, L/GO.47), as shown in the 
following table 3. 
[0090] 

^3 









mi 


0.7~ 
0.35/im 


0.30jxm 




0. 35 nm 


093 



[0091] Since it mentioned above that a land width, i.e., the flute width of a stamper, was an important factor, and its flute 
width was also narrow and an imprint becomes difficult, it is good to set a land width to 0.35 micrometers or more and 0.7 
micrometers or less, and it is L/G=0.47-2.0 at this condition. Filling is desirable. This is because the amounts into which 
viscous fluid infiltrates differ and former one cannot permeate easily in the narrow slot carved by the flat plate and a broad 
slot. 

[0092] As mentioned above, although this invention was explained about the example, an above-mentioned example can 
transform it further based on the technical thought of this invention. 

[0093] for example, in the conditions set as the range by this invention, various track pitches (desirably 1.6 micrometers or 
less) may be boiled and changed, and the width-of-face ratio (L/G) mentioned above may be changed also about groove depth 
lambda / in 4 - lambda/9 (lambda: wavelength of incident light). 

[0094] Moreover, not only a stamper but a metal master and a mother stamper are sufficient as what can apply this invention 
as a die of an optical disk. 
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[0095] Moreover, the imprint side of an optical disk may begin the above-mentioned example for which the groove and the 
pit were intermingled, and may have the configuration corresponding to MO in which PURIGURUBU was prepared so that it 
may be well-known. Record can be performed at least to one side of a groove and a land. 
[0096] 

[Function and Effect of the Invention] This invention is the ratio (L/G) of the width of face L of a land, and the width of face 
G of a guide rail, as mentioned above 0.47-2.0 In record to a land or/and a groove, since it specifies, even if it narrows a track 
pitch, sufficient imprint is obtained and combination with signal compression technology can attain high recording density 
(especially even if it makes it small with 1 .6 micrometers or less). 

[0097] Moreover, also with the die of a concave configuration, a medium can be produced without trouble and the range of an 
usable mold can be extended. 



[Translation done.] 
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